Application of L-glutamic acid and substance P to the substantia nigra modulates in vivo [3H]serotonin release in the basal ganglia of the cat.
L-Glutamic acid or substance P were applied to the caudate nucleus (CN) or substantia nigra (SN) and their effects on local, spontaneous, in vivo [3H]serotonin ([3H]5-HT) release as well as [3H]5-HT release in the contralateral CN and SN were studied using cats implanted with push-pull cannulae. L-Glutamic acid (5 x 10(-5) M), when applied to the CN or SN inhibited the local release of [3H]5-HT but did not affect release in the contralateral CN and SN. In the SN, the L-glutamic acid effect was blocked by L-glutamic acid diethylester. Substance P (10(-7) M) applied to the SN induced an increase in [3H]5-HT release that was delayed in onset. Furthermore, [3H]5-HT release was elevated in the contralateral CN immediately upon the application of substance P to the SN. These results suggest that L-glutamic acid and substance P may control 5-HT transmission in the basal ganglia.